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Art. XXI.—On the Solar Fclipse of July 8th, 1842.

A ToTtaL eclipse of the sun at any particular place is so unfre-
quent, that only a small part of the inhabitants of the earth ever
has an opportunity of beholding this, the most sublime of celes-
tial phenomena. 1In April, 1715, the sun was totally eclipsed in
London, and in May, 1724, in Paris; but from those years to
1900, or during nearly two centuries, the shadow of the moon
neither has, or will pass over either of those cities. Nor have we
been in this respect, more fortunate. A total eclipse took place
in Massachusetts and the central part of New York on June 16th,
1806 ; another occurred in part of South Carolina and Georgia on
Nov. 30th, 1834 ; the third, during this century, will be total in
part of North Carolina, aud will happen on Aug. Tth, 1869; the
fourth, on May 27th, 1900, will be total in part of Virginia; and
as the average width or diameter of the moon’s shadow on the
earth, may be considered about one hundred miles, it is evident
that during the nineteenth century, not more than one quarter of
our territory between Maine and Florida, will see a total eclipse.
Strictly speaking, the darkness during a total eclipse, is not as
has been supposed, nearly or quite total; since the moment the
moon completely obscures the sun, she appears to be surrounded
by a mild but beautiful effulgence, which though net too brilliant
to be beheld by the naked cye, sheds sufficient light to render
objects distinetly visible. At Boston, in 1806, it is said, about as
much light remained, during the total obscuration, as is given by
the moon when full, and in Beaufort, 8. C., Nov. 30, 1834, only
two planets and four stars of the first magnitude were seen, though
one of them, Antares, was then only six degrees from the sun.
But, although nearly twenty eight years will elapse before the next
passage of the moon’s shadow over the United States, on the eighth
of next July, in a considerable portion of continental Europe, the
sun will be totally eclipsed. That this phenomenon will be ob-
served with interest by those of our countrymen, favorably situ-
ated, cannot be doubted, and it is therefore hoped that the follow-
ing results, deduced from a long and careful computation, may be
useful to those readers of the Journal, who may wish to behold the
complete obscuration of the sun, and who are in doubt whither
to proceed. On this occasion the centre of the shadow will first
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touch the earth at sunrise, at a point in the Atlantic Ocean situ-
ated in lat. 37° N,, long. 10° W. from Greenwich, or two degrees
west of Portugal ; it thence passes across the southern part of that
kingdom, diagonally across Spain, the south of France, Sardinia,
Lombardy, Austria, the north of Hungary, Austrian Galicia, the
south of European Russia, the southwest of Russia in Asia, the
Chinese Empire and part of the North Pacific, to a point in lat.
15° N, long. 148° E., where it will leave the earth at sunset,
three hours and five minutes after it first touched it, on the coast
of Portugal, and after describing a circuit of about ten thousand
miles. The width of the shadow will, as usual, vary somewhat
in its passage across the earth, but in Italy and Germany, it will
be a little more than one hundred geographical miles, so that if
the path of the centre be carefully marked on a good map, and
other lines be drawn parallel thereto, to the north and to the
south, at the distance of about fifty miles therefrom, the places
at which the eclipse will be total, will be easily ascertained, un-
less sitnated like Venice, just within, or like Ofen, just without, the
limit of the shadow, about which there is some doubt, in conse-
quence of a possible differcnce between the tabular and observed
latitude of the moon. In this manner it will be seen, that in
addition to the places herein after enumerated, the eclipse will
probably be total at St. Ubes, Evora, and Elvas in Portugal ; at
Badajos, Truxillo, Toledo, Urgel and Gerona in Spain; at Per-
pignan, Carcassone, Montpelier, Avignon, Nismes and Toulon in
France ; at Alessandria, Asti, Cremona, Lodi, Mantua, Parma,
Placenza, Saluzzo, Savona and Tortona in Italy; at Brixen,
Bruck, Clagenfurth, Judenburgh, Marburg, Trent and Villach in
Austria; at Orel, Penza and Tambow in Russia; and that the
shadow will pass near the city of Nankin and the island of Chu-
san, in China.

As the approaching eclipse will excite great interest thronghout
Europe, and especially in those places where it will be total, it is
earnestly hoped that particular attention will be paid by those
favorably situated, and in possession of suitable instruments, to
the determination of the correctness of a recent suggestion, that
the irregularities so frequently noticed at the second and third
contacts of nearly central eclipses, and at all the contacts of the
transits of Venus, may be seen or not at the pleasure of the ob-
server, according as the color of the dark glass, he applies to his
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telescope, is red or green. These irregularities, as scen by many,
have been minutely described by Francis Baily, Esq. of London,
in an article in the tenth volume of the Memoirs of the Astro-
nomical Society, although it particularly relates to the appearan-
ces, observed by himself, in the south part of Scotland, during
the eclipse of May 15th, 1836, which was annular there. Many
of the appearances described by Mr. Baily, were seen through a
red glass at the second and third contacts of the eclipse of eb.
12th, 1831, which was annular in the southeastern part of this
State. Shortly afterwards, however, it having been ascertained
that a double screen, composed of one light red and one light
green glass, would not only render the light of the sun very
pleasant to the eye, but would far better define the limbs, and
would sometimes even enable me to see a small spot, that was
invisible through the dark red alone, a screen of that kind was
adapted to the telescope, and was used for the partial eclipses of
1832 and 1836, and those that were central in 1834 and 1838.
Through this screen no one of the irregularities described by
Mr. Baily, has ever been perceived, although carefully looked for.
Indeed so remarkable was the difference between the observed
and expected appearances of the sun’s limbs at the second and
third contacts at Beaufort, S. C. on Nov. 30th, 1834, that even
then, a suspicion was excited that the entire absence of all distor-
tion or irregularity in the cusps, just before and after the total
obscuration, was to be attributed to the color of the screen; espe-
cially since other observers in the vicinity of Beaufort saw through
red screens, many or most of the usual phenomena. This suspi-
cion was strengthened by the observations on the large but not
central eclipse of May, 1836; it was therefore communicated to
several of our astronomers, who paid particular attention to it, at
the formation and rapture of the ring on Sept. 18th, 1838. In
Philadelphia and its vicinity there were many observers, provided
with telescopes of nearly equal optical capacity, but protected by
screens of different colors. The result appears to be, that in every,
or nearly every instauce in which the red glass was used, many
or all of the usual irregularities were seen, whilst those observers
who used yellow or green screens, saw these appearances either
greatly modified or not at all. At Princeton, near the northern
boundary of the ring, two skilful astronomers, provided with 3%
feet telescopes by Dollond and Fraunhofer, were enabled dis-
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" tinctly to see some of these appearances through the red eye-piece
of the former, though none was visible through the green screen
of the latter instrument. At Washington, where the eclipse was
nearly central, no distortion of the limb of the moon counld be
seen through the double screen above mentioned, and the cusps
of the sun just before and after the ring, were as pointed as nee-
dles. The Committee of the Philosophical Society of Philadel-
phia, in their report on this eclipse, say, “ This suggestion is one
of great importance, as it seems to furnish evidence of the exist-
ence of a lunar atmosphere, through which, as through our own,
the red rays have the greatest penetrative power. 1t also leads
to new views concerning the cause of the remarkable appearances
of the beads of light and the dark lines frequently noticed ; since
it shows that their appearance may be compietely modified by a
change in the color, and consequently in the absorbing power of
the screen glass through which they are observed.” It is be-
lieved that on another account will this suggestion if well founded
be of great importance, viz. in its obvious tendency to diminish
if not wholly remove, the discordancies not unfrequently found
in the best observations on solar eclipses and transits of Venus,
and which with regard to the latter in 1761 and 1769, were so
great as materially to diminish the value of this method of deter-
mining the distance between the earth and the sun.

The elements of the eclipse were computed from the lunar tables,
both of Burckhardt and Damoiseau, and as they appeared to differ
in their results by about 13” of longitude, the mean or average
of the results was adopted, which it is hoped will be found more
conformable to observation. As these tables are adapted to the
meridian of Paris, the time of that meridian has been retained,
but the longitudes of the places are counted from Greenwich,
which is 2° 20’ 23 west of the former. The ellipticity was
considered ;35th. But no correction was applied for irradiation
and inflection, which if allowed would cause the eclipse at each
place to begin about ten seconds later, and to end about eleven
seconds earlier than the time herein after stated. The latitudes
and longitudes of the several places, were with a few exceptions,
talen from the English and French Nautical Almanacs.
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Path of the Centrc® of the Moon’s Shadow over the Earth, during the
Total Eclipse of the Sun of July Tth, (July 8th, Civil Time,) 1842,
Mean Astronomical Time.

| Eclipse ' Eclipsc
i Ceatral, nf Latitude. Longitude. I Centru), at Latitude. Longitude.
vobom. s, h. m. s.
P 174240 | 57 67y 21wl 1810 0 | D 1oey] B 305e
P 174245 | 38 53 8 7.9 1811 0 | 52938 | 36 236
L 174250 | 33 97 7115 1812 0 | 52378 | 37 260
174255 | 33499 G 24.9 1313 0 | 52463 | 38228
11743 0 | 39 69 5 45.7 114 0 | 532542 | 39191
11743 5 | 39912 5125 1815 0 | 53 1.6 | 40 148
| 174315 | 39458 4 15.0 1316 0 | 53 835 | 41 10.0
[ 174330 | 40163 3 1.9 1817 0 | 53149 | 42 47
17 43 45 | 40 431 159.7 1318 0 | 53209 2 53.8
P 1744 0 | 41 66 1 4.0 1819 0 | 53264 | 43524
i 17 4415 | 41 230 0128 1820 0 | 53315 | 44455
t 17 44 30 | 41 475 0344k | 1821 0 | 53361 | 45382
i 174145 | 42 54 1185 1822 0 | 53403 | 46 304
| 1745 0 | 42921 2 0.0 1823 0 | 53442 | 47 221
CITI5 30 | 42 528 3 17.5 1324 0 | 5347.6 | 48 134
1746 0 | 439212 495 |l 182 0 | 53507 | 49 42
17 46 30 | 43 47.0 5315 | 182 0 | 53535 | 49 54.5
1747 0 44 10.9 6366 || 1827 0 | 53559 | 50443
17 47 30 | 44 333 7 357 1828 0 | 53530 | 51337
1748 0 | 44513 8 322 1820 0 | 53308 | 5227
174330 | 45142 9493 1830 0 | 54 1.3 | 55113
1749 0 | 45330 | 10132 1331 0 | 54 21 | 53597
174930 | 45309 | 11 83 1832 0 | 54 25 | 54 47.7
1750 0 | 46 20 | 113567 1833 0 | 514 26 | 55353
175030 | 46244 | 12 437 1834 0 | 54 24 | 56 226
1751 0 | 46 401 13 29.6 133 0 | 54 1.7 | 57 95
175130 | 463552 | 14143 183730 | 53588 | 59 5.1
11752 0 | 47 97 | 14 57.9 1840 0 | 53 54.1 60 58.4
175230 | 47 937 | 15 406 184230 | 53477 | 62493
1753 0 | 47372 | 16 924 1345 0 | 53396 | G4 378
175330 | 47302 | 17 35 1847 30 | 53300 | 66 24.1
{1751 0 | 48 27 | 17438 | 1850 0 | 53188 | & 81
1754 30 | 48 148 12235 [ 185230 | 53 6.1 69 50.0
1755 0 | 4836 [ 19 25 || 1853 0 | 52519 | 71 20.7
175530 | 43330 | 19409 185730 | 52362 | 73 74
1756 0 | 45491 | 20187 19 0 0 | 52190 | 74 43.0
1756 30 | 48 599 | 20559 19 230 | 52 05 | 76 166
1757 0 | 49 10.3 | 21 326 19 5 0 | 51409 | 77 483
175730 | 4924 | 92 38 19 730 { 51 200 | 79180
1758 0 49 30.2 22 44.5 1910 0 50 57.8 80 46.0
17 5330 | 49397 | 231938 191230 | 50345 | 82122
1759 0 | 49490 | 23 54.7 1915 0 | 50100 | 83368
1759 30 | 49580 | 24 202 191730 | 49 444 | 84597
180 01 5 67 [ 25 33 1920 0 | 49178 | 8 21.1
18 1 0 | 59935 | 2 106 192230 | 48502 | 87 411
13 2 0 | 50394 | 27168 1925 0 | 48215 | 83596
18 3 0 | 50544 | 25218 192730 | 47 5318 | 90 168
18 4 0 | 51 86 | 2997 1930 0 | 47 21.0 | 91 328
18 5 0 | 61221 | 30236 193230 | 46 493 | 92 47.7
13 6 0 | 51348 | 31306 193 0 | 46165 | 9¢ 1.5
18 7 0 | 51469 | 32318 193730 | 45427 | 95 144
18 8 0 | 51583 | 83321 1940 0 | 45 80 | 96 2.4
18 9 0 | 52 91 | 34317 194230 ! 44 323 | 97 37.7

* The path of the centre is expressed, not in degrees, minutes, and seconds, but
in degrees, minutes, and tenths of a minute.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table continved.

Felipse Eclipse j .
Central, nt Latitnde. ( Longitude. Central, at Latitnde Longitade.
h. m. &, h. m. s. ‘
1945 0 | H556x| Raexf 202730 [ H20ix| 13 07e
19 47 3 43 17.9 99 58.7 2 30 0 29 14.1 121 378
1950 0 42 393 101 85 20 32 30 28 4.1 123 22.3
19 52 39 41 59.5 102 18.1 203 0 26 49.3 125 16.8
195 0 41 18.7 103 7.6 20 37 30 25 25.0 127 245
19 57 39 40 368 104 37.1 20 38 45 24 412 123 344
20 0 0 39 53.7 105 46.8 2040 0 23 57.7 120 49.5
20 230 39 94 16 57.1 W 41 15 23 81 131 12.0
A 5 0 33 23.9 108 7.9 20 42 30 22 140 132 445
2 730 37 371 109 19.4 20 43 45 21 139 134 30.5
2010 0 36 49.0 110 31.8 2045 0 A 58 136 34.9
2012 30 35 59.4 111 45.6 20 46 15 18 420 139 15.1
215 0 35 840 113 1.2 20 47 0O 17 36.1 141 27.8
20 17 30 34 148 114 188 20 47 30 16 34.8 143 35.3
22 0 33 19.7 115 38.9 20 47 50 15 16.1 146 338
20 22 30 32 224 17 21 20 47 32 14 455 147 442
22 0 31 227 118 29.1

Duration of the central eclipse on the earth, 3h, 5m. 12s.

Phases of the Eclipse at some of the principal Cities of Europe at
which it will be Total, in Blecan Time.

Brescia. Genoa. Gratz, J.emberg. | Madrid.
Latitude, B . 45°32 1917144247 181M47C 47 Y |49v5 1! 4211040°24" H71)
Longitude, . . . 10 13 31 | 8 54 23 |15 27 23 |24 -2 53 | 3 41 52
h.m. 8 th. m. s. |h, m. s. |h. m. s |[h m s
Beginning, . . . 524 3|51745| 546 12 6 24 33 |before s.Rr.
Beginning of total darkness,) 6 19 18 [ 6 12 53 | 6 43 14 | 7 24 33 | 5 18 45
Nearest approach, . 62031 |61342{644 2972553519 38
End of total darkness, 62144 (61431164544 | 7272452030
Eclipse ends, . . 7214971427 | 74752183232(61536
Duration of total darkness, 226 138 2 30 2 51 145
Duration of eclipse, 15746 (156422 14012 754
Distance of north limbs, 390111 | 684150 | 52.M83 | 42147 | 17.M80
Distance of centres, . 1. 00 28. 81 11. 53 0. 84 18. 70
Distance of south limbs, 41. 11 10. 88 | 20.82 | 44. 15 | 55. 29
Point first touched, . 40.64 39.°1 39.°9 40.4
Marseilles. Milan.  ,  Nice. _Padua. Pavin.
Latitude, X 43017 50145237 17" 4354175845247 21d5CI17 6/
Longitude, . . 52215(91148 | 71655 (11521819 925
.. h m s thm s |hm 8 [hh m s | h. ms.
Beginning, . . . 5 316/52 2(51051 (563014 |5 1934
Beginning of total darkness)) 5 57 3615 46 536|692 23|6 14 28
Nearest approach, . 558 41616116 614|627 126 15 40
End of total darkness, 55) 5[61718|6 652|637 56(6 1632
LCclipse ends, . . 6572|717 417 6272 9|71632
Duration of total darkness, 2 2 214 116 128 24
Duration of eclipse, 1564 91157 2[/15529]15855|1 56 53
Distance of north limbs, 56177 | 2506 | 72028 | 7219 37.1125
Distance of centres, . 17. 96 | 14. 83 | 33. 05 | 32. 47 2. 69
Distance of south limbs, 0. 85 | 54. 72 6. 18 7.97 | 42. 45
Point first touched, . 39.°8 41.°3 38.°9 38.59 40.95
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Table continued.

| Pressburg. Turin._ | Venice. |_Verona. Vienna.
Latitude, . . . 43° 8/ 30M45° 4! 6! 455251 55 45°26" 8 1148°12/ 357
Longitde, . . . 17 623|742 6 |12 20 21 110 59 13 {16 22 58
h.m s |hm s hm s {hm s . 8.
Beginning, . . . 554 6513551532 6152650(5 5118
Beginning of total darkness,{ 6 51 44 | G 8 35 {6 2349 | 6 22 26 | G 48 58
Nearest approach, . 65265916 935[62011 )6 2333|649 57
End of total darkness, 65414161034 ;62033{624 406 50 55
Celipse ends, . . 756567 953|73123{72 9{75336
Duration of total darkness, 2 30 159 0 44 2 14 157
Duration of eclipse, . 2 250|15558115917(158319|2 218
Distance of north limbs, QN6 | 17072 | 79125 | 567155 | 13.466
Disfance of centres, . 14. 03 21, 82 38. 72 16. 29 | 23. 00
Distance of south limbs, 055. 82 | 61. 36 1.81 | 23.97 | GY. 66
Point first touched, . 41.90 41.%5 38.°7 39.56 415 |

The point on the sun’s disc first touched by the moon, or at

which the eclipse will begin, is counted from the vertex to the
right hand, as seen through a telescope that does not invert. The

longitudes of all the places, except Lisbon and Madrid, are east
of Greenwich. At Lisbon the sun will rise at 4h. 44m., nearly

totally eclipsed. At the following places the eclipse will be

nearly, but not quite, total.

Places. Nearest approach. |Dist. of centres,) Difference S. D.
h. 5. " ]
Cracow, . 7 G162 4253
Innspruck, : . 6 27 33 61.09 40 59
Krenununster, . . . 6 40 3 55.30 41.16
Lisbon, . . 4 57 42 46.49 35.15
Ofen (Buda), 7 0 33 45.7 42.12
T'rieste, G 35 33 51.93 40.84
Elements of the Eclipse, Mcan Time at Paris. Solar Elements.
Longinde.__j_Rixtit Ascen, | Déclination, |Sidereal time.
h. m. h. m. sec.
16 401195 52 158015 51 4132182 43 17.80}7" 2 528110’ Latitude  -4-077.06
17 00/105 33 3.48/106 52 32.6u[22 33 12.35/7 2 56.10( Hor. Paral. 8744
18 0uj105 35 26.5111¢6 55 6.43[22 32 55.74[7 3  5.45[« 8. diam. 15/ 45!.37
19 00105 37 49.55/106 57 40.26/22 32 30.11|7 3 15.81Obliquity 23027138 23
20 00(105 40 12.50{107 00 14.04[22 32 2245{7 3 23G6
R1 00105 42 35.63{107 2 47.80/22 32 5.76/7 3 3552
22 00{105 44 58 63)107 5 21.6"[22 31 49.0587 3 45.3%
Lunar Elements.
Longitude, Latitnde. | Right Ascen. [ Declination. | Tior. Par. ) Semni-Diam,
h. m.
16 40 194 07 18171496 49340185 91 2338198 1H 1751} 80 5477 | 16 1956
17 00 |104 19 23.66] 35 42.61{105 37 23.05/23 16 53 97| 59 55.22 | 16 19.68
18 00 104 55 4124} 32 22.201106 16 14.40[23 9 36.59] 59 56.50 | 16 20.04
19 00 {105 32 0.39 29 1.51{106 55 3.20123 2 9.46! 59 57.77 | 16 20.39
20 00 106 8 21.03] 25 40.54{107 33 49.30{22 54 32.56] 59 59.01 | 16 20.72
21 00 J1U6 44 43.09] 22 19.31]168 12 32 55|22 46 46.02) 60 00.21 | 16 21.04
22 00 1167 20 6.510 18 57.73|108 51 12.70122 33 49.83| 60 01.41] 16 21.35
Boston, December 6, 1841. R.T.P.
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